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(57) Abstract: An ergonomically friendly container (10) having hot- 
fill capabilities in disclosed. The container (10) has a dome (36) with 
grip surfaces (46, 48) that undergo controlled deformation for ac- 
commodating a portion of the volumetric shrinkage due to hot fill- 
ing, capping and cooling. Preferably, a major portion of each grip 
surface (46, 48) is circumscribed by a brow rib (54) which prevents 
unwanted dome distortion while permitting an amount of controlled 
vacuum absorption. In addition, the container body (12) is provided 
with vacuum flex panels (14, 16, 18, 20, 22) of at least two different 
sizes which enable the grip surfaces (46, 48) to be located close to 
the center of gravity of a filled container to provide balanced pouring 
of the contents from the container (10). 
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GRIPPABLE COm*AIN£R 

Field of the Invention 

The present invention relates to grippable blow-molded 
plastic containers, and more particularly, the present 
5 invention relates to hot-fillable blow-molded plastic 

containers having grip features that facilitate lifting and 
pouring . 

Background of the Invention 

The conventional hot-fillable blow-molded PET container 

10 is generally characterized by a body portion having a series 
of identical, vertically-elongate vacuum flex panels disposed 
in spaced relation about its periphery for accommodating 
volumetric shrinkage in the container due to the vacuxam 
created after the container has been hot-filled with liquid, 

15 capped and cooled to ambient temperature. The upper portion^ 
or dome, of the container has been generally characterized by 
a circular cross-section having a waist. Some people use the 
waist to grip the container for pouring with one hand, but 
this is not satisfactory because the waist is too large to be 

20 gripped readily. A stepped dome is easier to grip, but does 
not facilitate pouring from the container because it is too 
far from the filled container center of gravity. 

At present, it has been necessary to make the vacuum 
flex panels relatively long in order to accommodate the 

25 amount of vacuum induced shrinkage required to provide a 
commercially satisfactory container. Examples of such 
containers are disclosed in the following U.S. patents owned 
by the assignee of the present application: D366,416; 
D366,417; D366,831. 

30 Efforts have been made to incorporate grips in hot- 

fillable containers to afford both ease of pouring and to 
accommodate the vacuum induced shrinkage of the container. 
An example of such a container manufactured by the assignee 
of the present application is disclosed in the following U.S. 

35 Patents: D344,457; 5,392,937; and 5,598,941. 
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The aforementioned containers have certain advantages 
and certain disadvantages. The conventional vacuum panel has 
the advantage of enabling relatively large size containers 
with large labelable areas to be produced; however , it has a 
disadvantage of making such containers difficult to handle. 
Grip panel containers, on the other hand, have the advantage 
of providing relatively easy pourability for certain sizes; 
however, grip panels are difficult to provide in large size 
containers, and labelable areas are reduced. Xt is apparent, 
therefore, that there is a need for a blow-molded plastic 
container that provides both the ready gripability and 
pourability afforded by grip-panel containers while providing 
large labelable areas and avoiding the limitations associated 
with conventional vacuvim-panel containers. 

Objects of the Invention 

With the foregoing in mind, a primary object of the 
present invention is to provide a novel grippable container 
that provides facile gripping and pouring of its contents. 

Another object of the present invention is to provide 
an improved hot-f illable blow-molded container which utilizes 
a novel configuration of vacuum panels. 

Still another object of the present invention is to 
provide an improved hot-f illable blow-molded container which 
utilizes a novel configuration of vacuum panels in 
combination with a specially configured grip dome that 
cooperates with the vacuum panels to accommodate the 
requisite vacuvmi induced shrinkage of the container due to 
hot-filling, capping and cooling. 

Yet another object of the present invention is to 
provide a container having grips formed in its dome to 
facilitate gripping and pouring of contents from the 
container while utilizing at least one relatively short 
vacuvun panel to thereby provide the container with an 
ergonomically- improved lifting and pouring balance. 
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A still further object of the present invention is to 
provide a plastic blow-molded container having a reinforced 
grip dome which resists distortion from forces caused by hot- 
fill processing. 

5 Summarv of the Invention 

More specif ically^ the present invention provides a 
blow-molded grippable container having a body portion with a 
series of vacuum panels and a dome portion which incorporates 
grip panels to facilitate gripping and pouring of contents 

10 from the container. The grip surfaces are adapted to be 

engaged between a finger and thumb of the user, and the dome 
is configured to enable the opposed grip surfaces to flex 
toward one another to accommodate a predetermined amount of 
volumetric shrinkage due to hot-filling, capping and cooling. 

15 A major portion of each grip surface is circiamscribed by a 
brow rib which prevents unwanted dome distortion while 
permitting a required degree of vacuum absorption. The 
vacuum flex panels provided in the body portion below the 
dome accommodate another predetermined amount of volumetric 

20 shrinkage. The vacuum flex panels are provided in at least 

two different sizes to permit the grip, surfaces to be located 
close to the center of gravity of the filled container. 

Brief Description of the Drawings 

The foregoing and other objects, features and 
25 advantages of the present invention should become apparent 

from the following description when taken in conjunction with 
the accompanied drawings, in which: 

Fig. 1 is a side elevational view of a grippable 
container embodying the present invention; 
30 Fig. 2 is a rear elevational view of the container 

illustrated in Fig. 1; 

Fig. 3 is a transverse sectional view taken along line 
3-3 of Fig. 1; and 
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Fig. 4 is a transverse sectional view taken along line 
4-4 of Fig. 1. 

Description of t he Preferred Embodiment 

Referring now to the drawings. Fig. 1 illustrates a 
5 grippable container 10 which is particularly suited for hot 
fill applications.. As best seen therein, the container 10 
has a body portion 12, which may be of. tubular cross section, 
such as cylindrical or rectangular. The body portion 12 of - 
the container 10 has an upper label bumper 26, a lower label 
10 bumper 28, and six circumf erentially spaced vacuum panels, 
such as the panels 14, 16, 18, 20 and 22 (one vacuum panel 
which is identical to panel 22 not being shown in the 
drawings) . The vacuum panels are located between the label 
bumpers 26 and 28 and accommodate vacuum induced shrinkage 
15 resulting from liquid contraction due to the hot fill 

process. Thus, the term vacuum induced voliametric shrinkage 
as used herein refers to such shrinkage, and not to inherent 
thermally-induced volumetric shrinkage. Each vacuum panel 
has a customary label support region 30 for supporting a 
20 label (not shown) in the region between the upper and lower 
label bumpers 26 and 28. 

A suitable base 34 is provided below the lower label 
bumper 28. The base 34 is of conventional construction 
having appropriate reinforcing ribs, such as radial ribs, to 
25 provide the desired stiffness and anti-everting capabilities 
preferred for a hot fill container, as well known in the art. 

The novel configuration of the vacuum panels on the 
body portion 12 of container 10 includes vacuiam panels of at 
least two different sizes. For example, as illustrated, 
30 vacuum panels 14, 16, 18 and 20 are identical and have a 
height ^^Hj''. The vacuum panel 22 and the adjacent 
unillustrated vacuum panel are identical and have a height 
^"Hg". In the illustrated embodiment, as best illustrated in 
FIG. 1, the height ^"Hi" is equal to about 80% of the height 
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^^Hg". Of course other vacuiam panel size relationships could 
be utilized in accordance to the present invention. 

The upper label bumper 26 is contoured in relation to 
the height of the vacuum panels. To this end, the upper 
5 label bumper 26 does not extend entirely in a horizontal 
plane; rather, its elevation relative to the base 34 
increases above vacuum panel 22 and decreases where it 
extends above vacuum panels 14, 16, 18 and 20. An inwardly 
extending peripheral stiff ening rib 32 is located adjacent 
10 and below the upper label bumper 26 and reinforces the hoop- 
strength of the container 10. The rib 32 follows the same 
contour as the upper label bumper 26. 

The container 10 has a dome portion 36 superposed on 
the body portion 12. The dome portion 3 6 has a conventional 
15 flanged upstanding finish 38 with threads (not shown) adapted 
to receive a cap. The dome portion 36 has an upper section 
40, an intermediate section 42, and a lower section 4 4 
adjacent the upper label bumper 26. 

The upper dome section 40 is substantially circular in 
20 horizontal cross-section and extends outwardly and downwardly 
from the finish 38. However, as best illustrated in FIG. 4, 
the intermediate dome section 42 has a non-circular 
horizontal cross-section The lower dome section 44 has a 
substantially circular horizontal cross-section that flares 
25 outwardly and downwardly to merge with the upper label bumper 
26. 

The intermediate dome section 42 has a pair of opposed 
grip surfaces 4 6 and . 4 8 which permit ready gripping of the 
container 10. As best illustrated in FIG. 2, each grip 

30 surface 46 and 48 is inset into the dome portion 36 and is 
preferably outwardly concave to afford engagement between a 
user's thumb and fingers. The grip surfaces 46 and 48 extend 
equidistantly on opposite sides of the container longitudinal 
axis A-A and are located above the upper label*^ bxonper 26. 

35 The front and rear intermediate dome section surfaces, 50 and 
52, respectively, interconnect the opposite side ends of the 
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grip surfaces 46 and 4 8 and are less deeply inset into the 
dome 36 than the grip surfaces 4 6 and 48. As illustrated in 
the drawings, the front surface 50 is located above the tall 
vacuum panel 22 and its adjacent identical panel (not shown) • 
5 A major portion of each grip surface, 46 and 48, is 

circumscribed by a brow rib 54 which structurally reinforces 
the grip surfaces and prevents unwanted distortion of the 
dome. As best illustrated in FIG. 4, each brow rib 54 
projects outwardly from the container and is convex in 
10 horizontal cross-section. Preferably, as best illustrated in 
FIG. 1, the brow ribs 54 extend continuously at least above 
the grip surfaces 46 and 48 and along the side ends of the 
grip surfaces 4 6 and 48 adjacent the rear surface 52 of the 
intermediate dome section 42. Preferably, the brow ribs 54 
15 do not extend entirely around the side ends of the grip 
surfaces 4 6 and 48 adjacent the front surface 50 of the 
intermediate dome section 42 so that a user's thxmb and 
fingers have unrestricted access into the grip surfaces 46 
and 48, Thus, the brow ribs 54 not only reinforce the 
20 structure of the container 10, but also help to direct the 
proper placement of the hand of the user across the front 
surface 50 of the intermediate dome section 42. 

The container dome portion 36 can have other 
reinforcement structures to prevent unwanted distortion of 
25 the container 10. For example, as illustrated in the 

drawings, inwardly-extending, horizontally-disposed ribs 56 
and 58 reinforce the rear surface 52 and inwardly extending 
rib 60 reinforces the front surface 50 of the intermediate 
dome section 42. The ledge 62 above the indentation of the 
30 rib 60 provides a support for the user's hand and prevents 
slippage between the user's hand and the container 10. 

Another important aspect of the present invention is 
that its dimensional and surface configurations cooperate to 
provide a container which can be lifted and its contents 
35 poured in a facile manner. To this end, by way of example 
and not by way of limitation, the container 10 can be 
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provided, for instance, with a filled nominal capacity of 96 
ozs. The capacity of the body portion 12 up to the upper 
label bumper 26, is about 45 to 60 ounces, and the capacity 
of the dome between the upper label bumper 26 and the top of 
5 the finish 38 is about 36 to 51 ounces. As a result, the 
dome portion provides approximately 37 to 53% of the total 
nominal volumetric capacity of the container 10. By way of 
comparison with a stock 96 oz circular bell cross-section 
conventional vacuum panel container of Applicant's 
10 manufacture, the bell volume constitutes about 30% of the 
total container filled voltmie. 

Preferably, the filled center of gravity of the 
container is located in a range of about 40% to about 45% of 
the overall container height, or length, and the grip 

15 surfaces 4 6 and 48 are located upwardly adjacent the filled 
center of gravity within about 55% to about 65%, and more 
preferably about 60% of the overall container height. The 
relatively centered location of the grip panels, 4 6 and 48, 
is permitted due to the relatively short height of the vacuum 

20 panels 14, 16, 18 and 20. This location for grasping the 
location affords balanced pouring from the container 10. 

Another important aspect of the present invention is 
that the container 10 is particularly suited for hot-fill 
applications. Under conditions of hot-filling with liquid at 

25 a temperature approaching 200** F, capping, and cooling to 

ambient temperatures of about 72'*F, the body portion vacuum 
panels, 14-22, flex inwardly to accommodate volumetric 
shrinkage. However, unlike conventional hot fill containers, 
the vacuum panels in the body portion 12 do not accommodate 

30 all of the container's volumetric shrinkage. Rather, in the 
container 10 of the present invention, the dome portion 36, 
in particular the grip panels 46 and 48, accommodate 
approximately 5% of the total volumetric shrinkage of the 
container 10 due to hot fill, capping, and cooling. The 

35 balance is accommodated by the vacuum panels in the body 
portion 12. 
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The grip surfaces 46 and 48 are mounted to flex 
inwardly toward one another to accommodate volumetric 
shrinkage in the dome portion 36. The geometry of the dome 
tends to afford flexure primarily from side to side to 
5 provide the requisite grip surface movement. The brow and 
reinforcement ribs 54, 56, 58 and 60 prevent unwanted 
distortion while permitting a required amount of vacuum 
. absorption. 

As a result of dome vacuum absorption, the vacuum 
10 panels 14, 16, 18 and 20 in the body portion 12 are shorter 
in vertical height than conventional flex panels, since they 
do not provide the sole means for vacuum absorption. By 
reducing the height of some of the vacuum panels, and 
providing a predetermined measure of vacuum absorption in the 
15 dome portion 36, the grip surfaces 4 6 and 48 are able to be 
located at a point slightly higher than the filled center of 
gravity of the container 10 which makes the container 10 easy 
to grasp, lift, and pour, as contrasted with conventional 
cylindrical vacuxjm flex panel containers which simply have 
20 circular dome cross-sectional configurations with concomitant 
ergonomic limitations. In addition, despite the different 
sizes of the vacuiom panels utilized in the body portion 12 of 
the container 10, the novel structure of the container 10 
permits the container to remain symmetrical even after 
25 volumetric shrinkage. 

The dome configurations 36 not only provide 
ergonomically-desirable lift and pour capabilities, but also 
provide excellent top loading capabilities . The shortened 
height of some of the flex panels reduces the height of the 
30 label toward the rear of the container, but still provides a 
label area larger in size than on a comparable sidewall grip 
container. The larger dome enables customer designs and 
logotypes to be molded prominently in the dome. 

Preferably, the container 10 is blow molded of PET 
35 plastic in a heat-set mold utilizing commercially available 
blow-molding equipment. 
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If the hot fill capabilities are not required, the body 
portion vacuum panels may be eliminated, and other plastic 
materials may be used. The container 10 would still retain 
their ergonomic lift and pour capabilities. 
5 The dome portion 36 can be provided with alternate 

configurations different from that of the illustrated 
embodiment. For example, the shape of the grip panels 46 and 
48 can be altered; the brow rib 54 can extend about more or 
less of the grip panels and could be formed by multiple 

10 discontinuous sections; the other reinforcement ribs 56, 58 
and 60 could be provided in other shapes; and the peripheral 
stiffening rib 32 could be provided by a plurality of 
discontinuous sections . 

While a preferred embodiment of the present invention 

15 has been described in detail, various modifications, 

alterations and changes may be made without departing from 
the spirit and scope of the invention as defined in the 
appended claims. 
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CLAIMS: 

1. A grippable container (10) comprising: 
a body portion (12), 

a dome portion (36) with a finish (38) above said body 
portion (12), 

said dome portion (36) having an opposed pair of grip 
surfaces (46, 48) affording engagement between a 
user's thxjmb and finger, 

whereby the grip surfaces (46, 48) afford facile lifting and 

pouring of contents from the container (10) . 

2. A container (10) according to claim 1 wherein each 
of said grip surfaces (4 6, 48) is at least partially 
circumscribed by a brow rib (54) which prevents unwanted 
distortion of said dome portion (46, 48). 

3. A container (10) according to claim 2, wherein a 
major portion of each of said grip surfaces (46, 48) is 
circumscribed by one of said brow ribs (54) . 

4. A container (10) according to claim 3., wherein said 
grip surfaces (4 6, 48) are inset into said dome portion (36) 
and said brow ribs (54) project outwardly from said dome 
portion (36) • 

5. A container (10) according to claim 4, wherein said 
grip surfaces (4 6, 48) are outwardly concave and said brow 
ribs (54) are outwardly convex. 

6. A container (10) according to claim 5, wherein at 
least said grip surfaces (46, 48) being moveable inwardly 
toward one another to accommodate vacuum-induced volumetric 
shrinkage resulting from hot filling, capping and cooling of 
the container (10) when filled with liquid. 
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7. A container (10) according to claim 6 wherein said 
dome portion (36) accommodates about 5% of the total vacuum- 
induced shrinkage of the container (10) after hot-filling, 
capping and cooling to ambient conditions. 

8. A container (10) according to cladLm 1, wherein 
said body portion (12) has a plurality of peripherally spaced 
vacuum flex panels (14, 16, IS, 20, 22) for accommodating 
vacuum-induced volumetric shrinkage resulting from hot 
filling, capping and cooling of the container (10) when 
filled with liquid; and wherein said plurality of vacuum flex 
panels (14, 16, 18, 20, 22) are provided in at least two 
different sizes. 

9. A container (10) according to claim 8, wherein said 
at least two different sizes include relatively tall vacuum 
flex panels (22) and relatively short vacuum flex panels (14, 
16, 18, 20). 

10. A container (10) according to claim 9, wherein 
plurality of vacuum flex panels includes at least two 
adjacent relatively tall vacuum flex panels (22) and at least 
four adjacent relatively short vacuiam flex panels (14, 16, 
18, 20). 

11. A container (10) according to claim 9, further 
comprising an upper label bumper (26) extending peripherally 
around the container (10) below said grip surfaces (46, 48) 
and above said vacuum flex panels (14, 16, 18, 20, 22), said 
upper label b\amper (26) extending upwardly over said 
relatively tall vacuum flex panels (22) and downwardly over 
said relatively short (14, 16, 18, 20) vacuum flex panels. 



11 



wo 01/74689 



PCT/USOl/09883 



12. A container (10) corrprising: 

a body portion (12) having a plurality of peripherally 
spaced vacuum flex panels (14, 16, IS, 20, 22) for 
acconimodating vacuum-induced volumetric shrinkage 
resulting from hot filling, capping and cooling of 
the container (10) when filled with liquid; and 

a dome portion (36) with a finish (38) extending above 
said body portion (12), 

said plurality of vacuum flex panels (14, 16, 18, 
20, 22) being provided in at least two 
different sizes. 

13. A container (10) according to claim 12, wherein 
said at least two different sizes include relatively tall 
vacuum flex panels (22) and relatively short vacuum flex 
panels (14, 16, 18, 20). 

14. A container (10) according to claim 13, wherein 
plurality of vacuum flex panels (14, 16, 18, 20, 22) includes 
at least two adjacent relatively tall vacuum flex panels (22) 
and at least four adjacent relatively short vacuum flex 
panels (14, 16, 18, 20). 

15. A container (10) according to claim 14, further 
con^rising a contoured upper label biomper (2 6) extending 
peripherally around the container (10) above said vacuum flex 
panels (14, 16, 18, 20, 22), said upper label bumper (26) 
extending upwardly over said relatively tall vacuum flex 
panels (22) and downwardly over said relatively short vacuum 
flex panels (14, 16, 18, 20) . 

16. A container (10) according to claim 12, wherein 
said dome portion (36) has an opposed pair of grip surfaces 
(46, 48) affording engagement between a user's thumb and 
finger to afford facile lifting and pouring of contents from 
the container (10) . 
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17. A container (10) according to claim 16, wherein 
each of said grip surfaces (46^ 48) is at least partially 
circumscribed by a brow rib (54) which prevents unwanted 
distortion of said dome portion (36) . 

18. A readily grippable, hot-f illable, container (10) 
having facile handling characteristics, comprising: 

a body portion (12) having a plurality of peripherally 
spaced vacuum flex panels (14, 16, 18, 20, 22) of 
at least two different sizes, said body portion 
(12) having a contoured upper label bumper (26) 
with said vacuum flex panels (14, 16, 18, 20, 22) 
located therebelow, 

a dome portion (36) with an upstanding finish (38) 
overlying said body portion (12), 

said dome portion (36) having a pair of opposed grip 
surfaces (46, 48) formed therein to afford 
engagement by a user's thumb and finger when the 
user's hand is engaged transversely with the dome 
portion (36), 

said dome portion (36) above said contoured upper label 
bumper (26) being flexible to enable at least said 
grip surfaces (46, 48) to move inwardly toward one 
another for accommodating vacuum-induced shrinkage 
resulting from hot filling, capping and cooling of 
the container (10), 
whereby at least some of the vacuum-induced volumetric 
shrinkage of the container (10) is accommodated by the dome 
(36) while the grip surfaces (4 6, 48) afford facile lifting 
and pouring of the container (10) contents by the user. 

19. A container (10) according to claim 18, wherein 
each of said grip surfaces (46, 48) is at least partially 
circumscribed by a brow rib (54) which prevents unwanted 
distortion of said dome portion (36) . 
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20. A container (10) according to claim 19, wherein a 
major portion of each of said grip surfaces (46, 48) is 
circiamscribed by one of said brow ribs (54) . 
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